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M£THOd| AND SYSTEM FOR fJ^rrERNET TEUPHONY USING GATEWAY 

TECEINICAL FIELD 

Tlic iire^ invenlKn relates to td^jhooe calls placed over ihe Intemet, atf more 
5 particutorly to ja system tm amomaticaUy selecis a gawway to wwlnatiiig the Inicnui 

telephaiieGiin. ; 

I 

! BACKGRDUNDINFORMAIKW 
One of tiiost eaoc^g n^ccrt dev^^ 
to data pactasoi^te Intend Tliis dewtopmaiit aUows the lEteniet to be used ft^ 

long distance ticiihcme calls. For example^ U.S. Pat Nos. 5,867.495 and 5,867,494 Ulus<ratE a 
system that aJlofsre telephone calU, dfl^ 
iQ^brid network pat incJudes 

In a typUl imemct telephone call a ca^ 
15 voice telqihoncj can fiom a PSTN system and 00^^ 

that can be trajstnitted over ttie bdi^^ The iBlcniatioiia] Teleecmniuiiseaik^ 
standaid tL323j sets a protocol to be used in sw* processes. On the receiving end, a call 
t^m>,rtng gat^y tenninal receives the call fiom the Internet and converts the call back to a 
fonnat that can! be transmitted over die PSTO^ys^ The caU is then routed over the PSTN 
20 system to the vtLetvtng party. 

In ardej- to make *is technology practical to use, a mcthodotofiy is needed far 
detmniniiig ihdavaDabifity of call tenoodnathig gtfeway teraunals. 

! SUIWMARY OF THE INVENHON 

25 Bricfly,|te present invention is a system far selcciing an available gateway terminal to 

terminate the Iptcmct telephone caU apd supply the call initialing gateway tcminal with the 
Inlmiet sddresa of the caU tenninatfavg The system is conqmsed of a first 

gateway tamiijal for providkig a tetepbone Imfc widi a ftst telephone set, a second gateway 
tenninal for providh^ a telephoae link with a seeood trfephone set, a route term'raation server 
30 for receiving k^i^iboae caJ) information routed dnrough the first gateway terminal, and a route 
policy program associafed with the iouie tennmaiioa server for using at least some of the 
telepdKme call ^(nxnatioD to evaluate a phnahiy of gateway terminals and select one of die 
phir&lxty of ga^wsy tr™™i« for use as the aecfMid gateway tennmal. 

Factors^ used by the route policy pmgram to select an acceptable second gateway 
35 tmmnal mt^ tfichide opoating status of the second gateway teimmal, tiic cosi ohaigBd by an 

1 
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Inlem^ Service (Provider (ISP) for u^ng the second gslcwacy termhmi to terminate an Intemet 
tei^lioae call* ^ die cscmtr^rtual idatiaziship betwera Ha ISP who <^)eial6S the second 
^ttway tErminai and aiiother party, such as tf» ISP 

Tlie iou4 ttnniiiation aefver is adapted to transmit server Mmtifi catioB infivmation Id 
5 the first ©tewa^ terminal aficr tiic toute policy program has SBfeded the seccod gale^ 
Mnnnal. mid tl^ server idcsmifieatioii fafonmitkm mdiute infimnalkm, such as m Internet 
PtolDCol GP) address thai is used by the &st gateway tEnnmal to esftdiiish an hdemet 
cooDCCtioD with |h6 second gateway tcnntnaL 

Ihe first itenmnal gateway terminal is adqited for exdiangEng voice telephony data over 
ID the hiternet diiJctty witfi the second gateway tcrmmal and the second gateway toimnal is 
adapted for exchanging voice tekphooy data over the Imemat dtoctly with ttie first gateway 
tetminaL 

BRIEF DESCRIFUQN OF THE DRAWINGS 
13 Fig. 1 is jaschcniatic diagram of an ItiiBoieitBlq)^^ 

invention; 

Fig, 2 is k sctaematk diagram ilhistrating the Intemei oonnectioas utilized in the ^escnt 

! 

iuvcation; and j 

Fig, 3 isianaOicr schetnafic diagram of an Internet trie^tone syrfam according to the 

i 

20 present inventioi^ 

DESC3UPTI0N C>F THE PREFERRED ENfflODIMENTS 
Fig. I illustrates an Internet telqihone system 10 comprised of a distribulEd control 
system 18 and aicentral control Sfystcm 22. A home Internet Service Provider (ISP) system 26» a 
25 call origmatiiig \systm 14 and a caU temunatiiig sysbem 15 can all oommiraieale with the 
distrihidedoontipl system over the fattenket the call originating system 14 comprises a phiraliiy 
of ^Bway tertjunals 28« and the call lenmnadog system comprises a pluraK^ of gatewsy 
tenmnalsBO, In ihe farfbied embodhneitt, to teniuiiab 28 m 

34, fad the leipiinals 30 mter^ with a gatekeeper 35. As is cxpiamod bdow, in ofcer 
30 ciribodimeitts, tiiegatckeqwr servers 34 md 35 are not reqiiircd 

Prefently the terminal 28 and 30 are conuncrcially available servers referred to as 
H323 terminakj and to gatekeeper server 34 is a conmiercially avai^ 
H J23 gaiekeeptr. Tlic tetmuials 28 mi 30 and die gatekeeper server 34 are available &om 
companies sudij as I^eetit Technologies, Cisoo Systems and Sie^ THetecmmalsZS and 30 
35 may or may all be immiJEaonired by the same company and/or have the same level of 

2 
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ntndiofttlity. Hpwever, m the p ie f ene d emhodhnqit> tiie tenninals 28 and 30 all peifom to a 
eomnum oompaljbiUty staiKlani such as the H323 standard. 

As is CTpi a inod in more detail bdcfw, each of the lermmis 2S is capable of making an 
hifieniet connectibii i«ith one of the teiminals 30. Similarly, each of die leniiioals 30 is capable 
ofmaliiiganlnlsfnfitcoimectifmwhhcmeofthetfif^^ Pti^bcabJy, the tominab 23 and 
30 USB a comUnitiOD of software and a local access network (LAN) inter&oe card to establish 
the Xntemet com|eciion$. In the prefened embodiment, the gadrnqier 34 mchides apjslication 
program interfiide (API) software that contnils ooomimication between the call origmatmg 
system 14 and the distributed control system 18. In ahcmative cmbodimenis> the API software 
can be present on the gateway tenninals 28 and/or gateway terminals 30 so that these tenninals 
can communicate dhcctly with the disoibuied comrol system 18. in this case, the gateway 



tenninals 28 and 30 include means finr ff*Hithing an Internet ooimecticai with the disnfl)iited 
control system la» sucOi as acombmation of sollwni«aiMla|^ 

For reference purposes^ tiie numeral 28 is used to *fag^MtR a galew^ tcnninal that Is 
initkting an Interjiet tdephone call, aixt the rumieral 30 is used to designate a gateway tenninal 
that IS tcrminatins an Internet ttl^hone call However, tlte Initiating gateway terminals 28 can 



function as ijbe terminatmg terminals 30, atid vice versa. When functioning as a gateway 
tcmunal that nutiftes an IntcTnet telephone call, the gateway tmnimd 28 accepts a PSTN si^ial« 
convetts it to a digital signal and sends the dighal signal over the InieniBL When fiuictionli^ as 
a gateway tennhijil that terminates an Internet telqihoiie call, the gateway tenninal 30 accepts a 
digital signal frofi the Xntemet and converts the d^ital signal to a PSTN signal that is then 
transmitted over a| PSTN system. 

A phicalit^ of teh^hone sets 38 are connected to the tennmals 28 and a phirali^ of 
!ls39Breooanectedt5ifaatmninal8 30. The telephone sets 38 and 39 each havei the 
capabilities. The difibent reftnioe nmncxab are used simiriy to einphasize tt^ 
one telephone set |i$ tised to hutiate the IntsniettBiE|dM^ 
to receive tiie tele|)hane call 

While Figi 1 iltustrates oxie te^>hone set bdr^ conrtfcted to each termmal 28 or 30, each 
of the termmals ^8 and 30 are capable of havixtg a phuali^ of tel^one sets 38 and/or 39 
connected to the ^rngle tenmiffll 28 or 30 at any gjven time. The telephone sets 38 and 39 may 
be any type of tel^onc having a dialer and capable of pcrmittmg voice communication throu^ 
a publicly switcjied tdephone netwoik (PSIN) or cellular network. In the preferred 
embodimem the jtelephane sets are standard pushbuttoo telqrimnes used fiir maldng and 
reoeivfflg staoidaiid tete p h on e calls. Hiese include desktop and wall jdicmes, phones m P&K 
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systems, ooidlejs phones and cell phones, as wcD as compaters e(|uipped to make voice 
telephone calls. ; 

Tte ©ajkBeper server 34 is a server that enables a phltaiay of H» tanniUh 28 to 
estabUshanlotinietcoonortionwiftlhedi^^ The galeteeper server 

5 34iaclBdesappiic8tiimprogtt«nfa«K^ 

<hft^H^Tri er— 4 '^q«^ 14andlfae<M8ifgwiBdcoBliDl^5lEm 18. Hm! gateke«?»er senw 35 
allows a pfanalW of the fftewsy taminals 30 to commmncate over Ifae Internet with the 
^tfeiceeper serv^ 34 and or with the distnbutBd coolrol syd^ 

The disl^Tjuled conbol syst™ I« cooqmses a locatnr servw 42. a route letmhiaan 

10 server 50 and k collection server 54. OpliooaUy. djc system 18 nay also mclode a phone 
authcatkat»jn8^46. Tlie ceotial control system 22 comprises a BWtmg dalaba^ 
pttshdMmonS^. Prefiarirfy, the ceotnl control aiyatem 22 also inc^ 
andaset»tam4d«tBhBSB64fbrslQriiigaeeountingdaia. AlKvlnthepielHied«ntf«dime»t.the 
nmtiiis d^bas^ 56 is part of tite settlement database 64. 

15 Hie borne Interact Service PiovUkr aSP) system 26 comprises on wifli«ailicafion server 

70 8iidadaiatafe74ofuserdata. Tl^ ISP ^FStea 26 and ibe phone aiilheiitlc«ion server 46 are 
only needed ini the siftialion when? tte telephone 

honwISP. ThjssitwitioiiiBrBftiredloasioamine. In &e ooojoammg simatioo, Ibe gateway 
tBmh!al28«reepeiatBdbyanISPwilhwhomth8uaerofthophone38h^ Inthis 

20 stoation. the wjer is identified as a custwner of the BP W the ciJIo^^ 

In oMitrast, in the roaroing atuatio^ the user of the lelcplKMie 38 is not a custonw 
ISPftatopemssthecallMiguiatingsystOTW. In this case, the user must be authenticated by 
the ISP ^rateni 26 via the phone anlhenticatioii server 46. -nie user of the telephone 38 fa a 
custmiMr of die ISP that opaates the KP system 26. and hence can 

25 system 26. 

Rg. 2 iihistiates the way an Internet telepihoiic call is made using the pres^ 
The initiating j»ity uses the telephone set 38 to connect to the gateway terminal 28, typically 
over a telephone line, ite gateway terminal 28 establishes a comiertion with the gatcl^ 
as is indicated jby the anow 80. PrefoaMy. the anow 80 indicates an Internet comiection. but k 



30 conid also tie 



35 



a difBaem type of notwoik ooimeciiDn, such as a local area netvroik (MW 
comiection. ^imilariy, a comiection is e«abU*fid between the grtewsof lenntad 
entekeeperSS- Tius is prefimbly an Intaiiet comieclion. bm tt oonW also be » 
netwtlA oonii*ti«K such as a local area network (LAhD connectwu 

Tbe giekeeper 34 uses the API soflware to establish an Internet connection with the 
seivem within! the distributed control ^stem 18 windi^ by the aiTow 84. ^ •Hanative 

4 
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embodiments, jbe g?tiekeeper 34 is eliminattd* and the API softwate rons directly on the 
gateway tenninal 28. In such embodinients, the tennin&I 23 communk«tes directly widi the 
distributed control systi:an 18, using the API software. Simiiar^y. the gateway terminal 30 can be 
configured lo communicate diiecdy with the g atekee p e r for example if the gatdceeper 35 is 
5 etimmated. 

Certain fervets witfaiu the distributed oonliol system 18 estaMlsh an Inieniet connection 
with tiie cential jcxmtiDi system 22» and 01^^ 

siystem 2d^ as ijs indiratnrt fay the arrows 88 and 92, respectively. Additiofially. an Internet 
cannecticn can jeadst between the gatcfce^wr 35 and &e gatekeeper 34 as is hidicated by the 

10 arrow 93. UltiniHtely, an Internet conncctioa between the terminals 28 and 30 is est^isbed, as 
isindicaledbytjie arrow 100. The terminal 30 eslabfishes a connection to the tdepfaone 
typical^ over ajtelephonelhie^ as is iodicaied by the line Hie r^re^ujt of these various 
oonnedkms is tbat a tekphone conversatioii can take place between the tekphooes 38 and 39, 
usmg the liilerncjt as at least part of die transmission networic ^ 

15 Fig. 3 i|i]straiBs the way the loute temunation server 50 is supplied wifli upd^ 

information abo^ muting decisions. Ibe routing database 56 is kx:atBd in the central control 
system 22 and i|» continuously updated to rsflect changes m muting iDftirmatiQn related to the 
^teway lenniiia^ 30. in the preferred embodiment, such htftfrnation !iKhides» for e7Uanple» 
addre&s infbnnjaion, status informatkm^ area codc/oountry code Inibrmation, rcgjona) 

20 InformatkMi (e.g USA» Canada, Europe) and rate infi»iinntxm. Address infonuatiop hichides 
informatioii sucH as the IP wtdivss of the galeway lenninol 30 and/or the gatekeeper 35. Status 
infbrmatiQii inchides information such as whetii^ or not a particular temiinal 30 is available for 
use (e.g. is the tenninal 30 operational or is it undergoing maintenance). Rate inibnnatton 
uicludesnifbrina don such as ttie price aet by the ^ that operates the tominating system 15 

25 for usiiig h$ gaf^way tcrmmab 30 to compleCB an htfemet tdcphone call In the prefened 
embodiment^ diB;routing database 56 is an Qrade datab^. 

Wheneve^ it is desired to update du: route terminaticni server SO, the push daemcu 58 
establishes an Lptemes connectioii (TCP/IF) widi a collectkm daemon 110 wt^ the loutc 
tennination server 50. Once the connection is eatablished, tlie push daemon 58 transfers the 

30 new Atpdated roi^g inibnnatioo from the routing database 56 lo ttie collection daemon 1 10. 
The coQectioit daemon 1 10 then transfers the routh^ mfonnation to a routing server 1 14 within 
the route tennbtapon server 50 usmg mter^piocess oommunicatiQn (IPC). 

Id 3ja phiralxty of die route tennmatiaQ servers 50 are shown and denoted as servers 
50A« 50B and 5bC. In practice; the servers SOA, 50B and 50C would be located in different 

35 geogfapiiical kickkms. For exan^de; server 5QA mlgfit be tocatcd in Asa; server 50B m the 

5 
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United states aocf sender SOC in Bonipe. Ite use of &e push daemon SS permits all of the 

servers 50 A-C to ^ provided with updated routing infbrm^n simultaneously, so that all of the 

I 

route terminatiotj servers 50 are using the RBme infbnnaticm to make routing decisiotis. 
Addhtonalfy, the touting informatjon only needs to be updated od one database (Le. the routiiig 
5 database 56) to uMBteaa of the phirality of nx^ Piefibnbly, die loudug 

database S6 is pa|l of the oentxal conliol syston 22, and hence dib is die los^ locatioD to be 
inputting updated routing information. In tixe piefetieJ embodiment^ the route tennination 
servers 5QA-C ar^ Sun Solaris^ servers, but adxa types of sejvcra can also be used. 

Fig. 3 alsij» ilhistrates that every route termmatioii server ^ includes an bttp server 118. 

10 fiadi ht^ server 1 IB comprises software running on a server that intern^ widid^ 

running gsjtdoceper 34 (or with the gateway tBcmmal 28 if a gat)ekeQ>6r is sot used)» and 
wiOi tile routing ^erver 114. Tlie functiiuoftheliltp server 118 is lo allow io^^ 
between die rou^g server 114 and tiie gatdfecyer 34 (or gateway terminal 28) using bttp 
protocol. The connection between the lit^ aerver 118 and die touting server 114 is through 

15 Infcerprooess Coi)miunicatkm (IPCX preferably, CX^A (eommon object request brdksr 
architecture). Sijnibriy, the locator 42, the phxHie authentteation server 46 and the collection 
server 54 (all shjswn in Fig* I) ali utiliae the http server 118 to comnumicoie with the call 
originating systeoji 14. 

Fifr 3 alsb llhistratBS the situation wbons tho API aofbnraire is rumdng on die gateway 

20 tetmlua) 28. Inlthis situatioD, Difonnation ean be transmitted dsrecdy between die gateway 

j 

termhial 28 and tjic distributed control Sfystem 18 widuMit die intsrvention of a gatekeeper server 
34. . 

The various components shown in Figs. 1 and 2 have the fbllowu^ fimctions. The 
locator server 42 provides die gatekeeper server 34 widi die brtfiniet Prosoocd (IP) addresses of 

25 die servers required to utiline die disbribuled control system 18. SpedficaUy, locator server 42 
provides the seilver 34 with die IP addresses of the audiendcadon server 70, the route 
termtrndkm server 50 and the coUectiDa server 54. When die gatekeeper 34 is booted up, it 
sends an input to' die locator s^er 42 thai specifies the type of service that is itquesssd (i.e, an 
Intemet telqphox^); the service release (!.& die version of the service diat is being used); the 

30 location of the gatekeeper server 34 (eg. Indonesia); and a deaoripdon of the type of the 
gatekeeper server 34 (referred lo as die client 9pe). The client type is preferably in die format 
of die manu&sturer followed by the type of server and Ifae version of the server (e,g^ 
LuoemjGaleiQee|ier_2.0). llie input sent by die gatekeeper server 34 to the looamr server 42 is 
pert of Ok API software. 
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WhcD tbc locator server 42 receives fiiis input fiom the galdceqxsr s«vcr 34, server 42 
letums 6a outpit to tfae scn» 34_ftat pio vktes tbcff jd^ 

^tete^e^ofsgv^^ qgnnpieTtto ou^iH from Ae^^^^ 

I'Ip «jk^pBes of one or more of die fbllcm^ scrv^T'dSiimi^ 

|.s^*^4«, IfcaiirtotiBfa*^^ «rver 54. 

Suhscquktly^ for csxai^ 
admissioa reqifst) fiom the terminal 28, the gatefaeeper server 34 comiects witb tfae 
auriMiticatiaa server 46 to attempt to bc^ ^ 
10 gatekeeper abajdy knows tiie IP 

previously in th^ process described above. 

The phaiip imthffiil i^*? ^ decndea flie fiMmat of the access pumber> Hwaccess 

number is a stipng of entered by tiie pecson imtialiiig ihe phone call via the tBlq^hone 
K««i«^. In flie- p*cfix f o dcmboctoent> three basic fH^^ 
15 access numbenj Uic ois^uization ID, ihe accoum ID and a PIN aumber. Hie otigBaizatioa ID 
identiftw thg 'r^^ ^ ^ai unthrmtirftlft the nhonp call ganeiaily, this means deienninhig the 
IP ad(tress the home authentication server 70, Ibr example^ by consulluig a diieetoiy service. 
Auihenticatingkhe phon© call means deddmg if the call is to be allowed or not, and is 
based on policy decisionft snch as vAiether or not die caller has an account rad whether die 
20 aceoumispaid!uportaan«iars. The aoMunt n> is die <figit string used to identify 

holder, analogcpus toauserlD- AnddiePlNisa password used by the account holder to 

maintain the sebirity of the account 

In die p referred embodiment, die input to d» phone audiea^^ 
clieiittypc^ die access mimber and die desim^ The client type U 

25 the descripdon. of die gatekeeper server 34 dwt was desa 
servcr42. Tl>| output fiimi the pb<me auttwntication sen^ 

is en instnictibtt tint die phone call is eiflier audientkatBd (allowed) or not amheoticated (not 

! 

aUowed). 

TTie i^te tenninaeon server 50 selects one or inore of Ae ga^ 
30 candWate to icomptoe a phone caU or olhw toother 
wonls. Ihc sei 50 setocts a gateway tBiarinal 1^ 

the PSTN n^^boat service that will coimea die telephone call to Ae receivms paitjf- In the 
piefened nn 4»^"n*. the inp^ to fb» route ttnmnation server 50 fiom Ae gatekeeper 34. are 
the cKeot typi (Le. gatekeeper type Lucent 3j0). the IP address of the gatckecpw 34 the 
35 destSnalionmLber. which is Ihe fiiBld6sdiwtionpho» 
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calL IbB destbiU" ««°*" ^""^ ** cod. code. The Incul 

taQtoiiiiiiibcirisg««»lly«^ 

usGd. TlM5ou»p4fiomlhesefVcr50b«moBteiallirtofWin^ 

Kiikh«wBetttl»|liitemetaiidftetecehraigpl^ In fte prtferred embodnneat the list 

5 mchidesmfonnafiofl about the type of tenninBl 30 

tenniaal 30 conHMned in the li^ 

iTi anfer to create a list of teminals 30 ftrt me candid 

crfK* scTO 1i|e louie tmniiBtfatt sewtt 50 B "H* 
iwrtiiigdBdaioiBarebMedoaonftormoreoBseB^ 
10 eaaai, a poUcy is defined by <»c or more service diinensk»$. The routiiig decision is 
e^ationed by 8 cpmpite program nii™ 
pfogram. Tlwptcpofe?yprognmewendesthepriora^ 
as8odatBdBatdat^35. ifreJevaitf) baaed oo date sftwed on the loutiiigserwi 114. 

In the preftmed embocfiment. the eBseodtd corafitlrais mehide the type of savice, 

15 iiiiaopeirtiility(fildavalW^ 

bWathig party, inch as basic t«5!q*aM intwoperabjlily is the abiHty of the 

ennkial 30 to wiik ao«ptably with a tenninal 28 or ott«^ dev^ 

with a different release level For Inicniet telephony, the H323 simdaid te aipposed to ois^ 
inleropeiiMity between syaemsfiWBdiC^ HowiPfcr, since aon* phone products 

20 niaynotachievJfiiniiileioperabiBiy.aconi^^ 

teimlnatiDo serYx SO. AvaHaWlhy lefin to ^Aether a tenolDal 30 is in^cc or o»tK>f- 
savice. In the present embodiment, the «vailabi% of «je tenn'mals 30 is manually inputted into 
tbc server 50. However, this process can be automaled, for tstampte through tfae use of a 
nfitwoik oBinagLait ftcUity diat is used to ti«dc Ihc «viuW»ili^ of the tmkaJs 30 and 

25 p«>pagates the status uifoMiation to the so^ Alternatwely. the uianagement ftdlity call 
send 4e stahis i ifcnntfiflo to 8 repodloiy acoeaibte by d» sHvw 50. 

The serjioe diinensioiis deftie aw*!^ Typical service dimensions 

mchide the cost of a service end the various service idationships that «Qst in completing Ihc 
Odl. The cost of a service is oOen based upon the actual phon^ 

30 server (tenninijl 30) and Ihe destination phone or fine. Soit^times other competitive 
considerations 4lso come into play. The scmal cost payable Id the laminating m««iber is that 
which dieyspeii& to tekphonennmberpiefi* a server balkr^ TTiepieRx 
n,ay be jvst a country code or include more digte.e* are. codes. Each member may have 
diffireniseiveiiindiffcieittregiooswilhdilfaeiitiBeBcodB^ Thae&ie, the cose may be 

35 bodi member aiidr^jon specific. 

8 
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Service Lcladonslups rebte to vaiioiis fmrtacnhip amngBOiBnts ^ may exist between 
ibe owner of ^ temiDatiiig server (tenniaal 30} end the owner of tlie origmating server 
(terminal 28). j For example, memben of an affiance may agree to pnefoeadally use tiic 
feniiiiiakofotlUralliraoemembere whenever possi^ Thnft, the ftmte terminadoo OTVcr 50 

5 musk aUow fbr ihe i^Mcification of ISP partner lists which can be assodat pd wifli an originating 
server (toraiinal 28). Once the partner lists aic estabHsfaed, policies can be sel which define 
prefirences or i^ianciatoiy use of partner services. 

When H|i Qthff essential g^^i^fema and pnljeiea have been witi<rfie ci. Other factors can be 
taken into ttccpjint such as load b^laneii^ Loadbalancipgreifas to the practice of routing calls 

10 to terittinals30|lhat arc not rTOivmgittoic than a certain nm^^ Load balancmg based 

upon accuraie global information about Hus state of &e tenmnals 30 is difficult to achieve and 
itquires much communications overiiead. This does not scale well as the number of servers 
glows. Htoweier, a ample scheme of havmgllicorighi^ 

upon ihm owt prkxr usage can be adequate to achieve some balaaoe between otherwise equal 
15 temmiBting ternunals 30. The route termination server 50 can maiDlain records of bow many 

calls it terminapd to each tcnninal 30 in a period of time (e.g. 30 minutes), and &vor using ti» 

leM recently taminaJ 30. 

to flte pkeferied embodhncnt^ the routing decision is 

critcTB^ ixatib c^teria number one receiving the h^^ pri^ 
20 I. jchoose the origmadng ISP's inandaiDiy partners* server (ifaoy) to tennis 

feBiephanecaU.i 

2. jciKJoae odghBitiag ISP's pieiexied partners* server Qiany) to tenninate the 
telephone call. I 



25 caU. 
call 
caU. 



3. jchoosg tfaf^ lf>wf«Tt ftuftihiiilg twtniniitin g server to ttnninaie the tetephonc 

4. jchoose die server that has the hyiBStabsohito priority to termh^ 

5. IcaiDoseiheservcrdiathastfi&hitficstiegionalpriarttytotBnni^ 



30 iJstedbdowaiedie^pesoftBblesttsedbytheiOUiBtimn^^ 

infomiatiCTi »4^ «"^i« making the iDmhugdedskm, infoniialkjn fiom tiicsc tables i$ used by 
the rouiB poliqy program to g^meiatc die priQriti2rd li^ 

^fcekBepci5 3^,ifrekrvaiit> rtie tables include «5^_of_jirice» region_of_ser^ 
servcr_sefW«_icgiira,providcrjpfice>scw^^ Regions 
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price and servicc|(by server) can be itidqxadent Boifli tables can define ISP dependent entries 
mid ISP indepen^efit entries. In a similar mediod, sen^r_sen^jr^gion tsbte ca^ 
server dcpendenr service regjions of an ISP or server independent service regions. The 
5 pioviderjcost is ijised to define the ooistfiv each tm^ The 
sefver_infby isp ju (bnti aikin and i^juctnenhqi tsbb aits defnuad to keep gonerel mformatioil 

of an ISP and tbcl gateway tenninals 28 or 30. 

I 

^ n^omj^_^r§ce table. This tMt is used ID define Ifae price k^gq. Moe region is a 
set of phono fcgfons (country oode» area code) that have the same price* The deSnitko can be 
10 ISP dependent 0^ ISP indepeodenL This allows an ISP to have its own definition of the regions 
regarding to the jprice. An ISP can have both its own definitions for some area while sharing 
other definitional for other anas with other ISF& For example, Netcom can define its own 
price.icgions W tike USA» e.£, USAjBOOtineotaljvBst, USA_caBtiDBntaLiniddle;i 
USAjBontmentaieast But it shares tlie definitiotia of the pricejr^i^ for the rest of iiie world 
IS with other iSPsJ In this case^ price_region entiiBS that are ISP dependent will override the 
definitkMis thai aje ISP independent If tiiey overiap. 

price^r^jon: Mostly Jt's a eountxy namcy s(»netimes Hie 
country need to be divided into siOKcgions. 

country.^ode: The oountiy code of a i^KMie number. 

20 need.aicaoode I- need area code, 0-<io not need ama code. 

I 
I 

Tlie foDoiMDig two fields arc required if needjaieajcode =1 . 

areajood^ The area code of a phone nmnber. 

ispjdepc^exit^eotry 1- dependent^ 0 - independent 

25 FoUovrix^fieUisrelInired^f]sp_depetldel^.enl^ 

isp^td: ; £5P ID ofthe ISP ^rfiicbdusentry/defiiutioa belong to. 

j 

b) n^mjBt/_serviee table. This table is used to dcfme the service legiop. Service region 
is a set of phoae regions (country code, area ccxie) tiiat a gateway tertnizml 30 serves. The 
service icgioD can be ISP dq>endent or independ^ Similar to ^regLon_of_service'* table, the 
30 entries for m ISP can be a mixture of ISP dependent entries and ISP independent entries. iSP 
dependent a^nxk override the definitions of ISP hukpendeot entries if diey overlap. 

10 



PAGE 16nrRCVDAT7/2112005 9:11:06 AM [Eastern DayligM 



MCI Technology Law. Washington DC (THU) 7. 21' 05 9:17/ST. 9: 12/NO. 4261 173446 P 17 



Mostly* it's a country iiame» sometimes the 
country Twed to be divided into sub-cegioos. 
USA_AlBska. 

couDtiy Icode: The coinitry code ofa phone number. 

5 oeed^MajBode 1- iieedare» code, 0 -do not need area code 

I 

PoUowmg two fi^ m leqDiied {fneedju^^ 

area^cocjc: Tlie area code of a phore number. 

iq>_dcp^iideiiteDtiy 1- depeodeitt. 0 - indepoMleni 

FoUiowmg fidd is requRd if tspjdGpcndeatjBotrji^l • 

10 ! ispid: isPlDaftfaelSPwhkaiifaiseiiiiy^defiiiidm 

betongsto. 

€ipw\^jricetMf^- lliisiable is used to keep price bftema^ 
lenninadng ISpjfiir a given price jtf^ (of that tcnniDatiiig ISP): 
priGe_fe^on: rt^gion thai this price apply 

15 iq»Jd: : ISP to provide this tcnnmatn^ price 

terminatingjTrice: the price (p»miiwte)of the tmninatinglSP. 

effecttv^ date: date that this price applies. 
6spiit:jitfe: date that this price ex^Aes 

<9 ser^_^mkXi/^n table. This tabks is used to define the regions each gateway 
20 server (or serveps wiA same scrvcr_gioup Jd^=0 ) sefvcs. If server^gmup^idH)* the server_id is 
required and tbis entry applies to &at server. If senwr^roupjd!^, the scrvcr.id Is not required 
and this entry 4viifis to att the senrere to have die same serwjg^ 

l5p I ISP ttiat the server belongs to. 

servcr^up_id: o hrfqpendent 1-1000 the group id- 

23 server ijd: the gateway tEnmnal 30 id of the server, 

: reqinredif serverjpoup_id^. 

scrwcejiegioti: the region ttiis server serves 

The pri«viv of the server servmg ftis 
t effl Oi L 

u 
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id of tt>e server 

scrvcr_ip_pcwt: the gatEnv^ server ip address and port 

5 a«rvca_typ^ Ihe scrvw ^jrpe 

availaliiHt)|: 0— out of senior. 1-HvailAle 

c(imfily: j ifae qnaKt^fadoc of servo; 1-1000 

dteprioritjrofflieBGrrar, I-lOOO 
9avoLgroi]p_i± usedtomifiealeteffroupoftKesenfc^wi^ 
10 i$p. Servers wttii same servtf,£n>up_kl wiU have the sai^ 

gKx_server_scrvij»jregkm table, server jgrt)Up_id ran^ Is UIOOO. Tlie server ^gniup_id=0 has 
the special mfi !r" jE Savers with server croup id'=0, will not shaz^ the scrvioe aiea defmidon. 
Eacfa server need t|!> define their o^ service am. 

J) i^Jttfi^rmation tabic This table is used to keep &c iSP mfonnation, 
IS ^A^y^por^unft^y tabic. Itiis table 1^ 

isp_id: isptibatistDbodefiaedbytiiepartaershlp 

wi&olheri^iB. 

iriBiwiilffTy jjnrtrtrrjftg: 1 — deOnetiie mandatary partner here, 

0 ~ pot rtrrfinrd as mandwtojy paitocr here 
20 if maDdatDcy_pBrtnei^l» fbDowiog £Qur fields are 

required. 

maBdai(»y|j)a7tner_isp_id: rnandatoiypartittrisp that this i^i^quhcs. 

pdorityjofmaodatDiy jinxttwr priori^ of the mandatory 

i 

paitneis if fliBie are ddoie 
25 i than one. 1*1000. 1000 is the highest 

pre&fTed__|nrtzierjtagz 1 — define the piefei'itd partner hcte» 

I 0- not define the pr ef er r ed partner here 

! ifiDandatoiyj»i1ibBi«l,foUowiE^ four fields 

are retpufed. 

j 

30 pwfaf e d j>aitner^isp_id: pitibred partner isp thart this tsp requires 



I 



priority jofj;iie£aDred_ptftner priorEty of the 
pfe&ned paitncis if there are 
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mam^<m. I-IOOO. lOOOisltiB 



10 inurJpenMe tthl^ Th» able Is used to keep the inWopenAte m 
diJEfbenttype of jwvers fi*. if tbe teimimils 28 or 30 are diflmat), 

^mabL Ttoliibte fa used by the routing d>tto 56 to toepi^^ 

phualfly of Rniteitetminalioa servers SO(A-Q. 

jg^jp! ThelPaddiessoffteRTSfletwer 

x_p^ TUeportofthcRTS sewer 

■ l-a«!tiwe,a- not active 



30 



Ti» epilation senrer M collects crfl daafl 
other accoundng data typo. Speeiflcally, dia «to 54 colkct*. par»3. fih^ 
a«aU2Bsaceouiltii«ieooBte prior ID shij^ 

server 54 is desiUd to iw upgrtded to 

Tlw faiwD ««« 60 b a p«8«wn that k«ds CDR's into ftB dala^ 

TlK datLsc coniaias die Ca»'8 as weD as adminteia^ 

infimnadioo abolitnieinbar sffveis, i^iaaal pa^^ 

Tl» airthmdeatfan server 70 is a Mvw Iha^ 
to a data fite (sJ* as the oaer data file 74) to detcnninc aulhorizi^ 

m Jtoa file 74 is a listiag of authoriad users of the home ISP and account 
20 in£bnnaiiotk.su(bi as p^ment history etc. 

Piefbab'fe fimistioiia of the API software indude EoaUiiig wmmuiricatiaa between the 
e,tfBta»per 34 ^ gat«v«iy tainliial 2^ 

tbe appropiirtii panmctcn «» In*™* ccmuminicaiioD with the system 18, supplying the IP 
Mhbtas of tbellocaior server 42 and/or &r th» nwte tenrndation server 50. transmitting the 

25 tBlephor^nunLfi* the receiving phcne 39 Ci^^ 

sewer SO. «Kl h«iving Ihc IP address fi» tba gsteteeper 35 

30 fiwo Ae fOTO termioatkm server 50. 

The IiitLitdephooe system 10 fiincti^ Tbe Mdating party uses one «rf 

Aclcfcpho«U38toacoessoDCOfthegatwl=rn.ln-lsM. inWattoe party uses the 
to^ of theiteMioim set 38 to eater data each as a- «^ 

™n.berandtli.dest™diontolq>honem«i*er. fa a «>anrin8 shnadon. d« t^ninal 28 tmnsm-s 
anARQto4eBatetepcT34tobegiDaoautl«dca»ioop«ee« 

gatel^eper 34 contacts d« auihemi«iioo «ver 46 to gst the IP .dd«« of the home 



13 



PAGE 1»3ri«:VDAT7/21l2005 9:11:06 AM|EastemDayiprn^^ 



FROM MCI Technology Law^ Washington DC (THU) 7. 2r 05 9:17/ST. 9 :12/N0. 4261173446 P 20 



I 



list wocW picjfcrabbr include two to rine addflKHBU 

1 ^ — ^riMud mSia «rf m^wpers mi assodated gateway tErmmais. 
infonnation for two tn nins additiooai pwa or b""*--*™" ,«o.«.^ .= rn 

ZD ^ ^ <w «tefceBoer 35 (c«- to the first gawway tHinii^ 

mate an ItiMmet coonectw to tJiB firet gateke^ . 

L_,% ifiiH.«M«»cdoncanaotbeinadetothefir»gaU^^ 
iherclsnogatekBVer^ lf«»coBi»ctioncann«ocin™ d^.^, a- aooond 

" r::::r34i^nc»^»^»"-*^'- 

14 
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„^30 aU «te t«n»loab 28 and 30 ta-c 

^ \ . ^ cs™{i«*v It is tanmaterial to the preseut mventioo 

in J«k «.e prc«.t lnv«fi»a c« be «o™^ 

r iL _^ ,A<„*i«.™ntol«iiiirtiw»serw50ovCTtheIijte^ 
15 tfac ^lestin-J^lcphn^ 

goOOBCliOBw4»the»i»BW«ytennin«I30. A.l««iaDart 
tcrminaietheklephoaee^andchoo^^ 

ten»inateAeitelcphQnccaH. ««»fi*f«d 



35 
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CLAIMS 

i A.sys4nifbrconlrollingItitBniatdiephooecallso(^^ 
first tormial means for providing a tdep^ 

scoood 4n»in»l fc' P«>'**^ * 
fin* t=nni»-l mis l«ng ,ulap«ed far «Bi^ 

with «copd ienniBrf i«e«fc ««l »e«nd 

yoke tel«|*«>iv ^1 the lolHiirt dhortly wah 

«Bte teLtatioQ server me«« to «ceiving 

thefint1(niiiitftl!>nBans;atid 

„^ policy meaiis associacd with ihe route t«^^ 

soine of the tdt^e call infoma«i« ta «vel^ 
plund% of tt4Bab to use IIS the second wmiiwl 
being abided ii> liaiisnA server id«^^ 

policy n»iuB bessdecled .he second tennh^ 
i„ch«ih« hribrLaon dMt is i«cd by Ihe fi«* 1^ 



with tbc second terminal means. 

2. The system of daiin 1 wherein die 
toteniet Protoa^l address of the second temnnal 



iift irtt«tMirtnn infonnatian comprises die 



20 3. Tbesy^crfctahnlwh«inlheWul.poItoyiw»nsi«e»thele^^ 

the receivii« phone asacriteia in sefcoth* 

4. Ttesy*«ofcUhnlwhe«^dieroutepolicyniesiisi«sihcc^^ 

tl« opcwior ofld* second lenninel means ««» criteia in sele^ 

5 Tl,c>yst«m of cl««lwhc«il» the route polfcyMir^ 
23 opc«tor of th^seeoeatermuudmeslB to Wdnglhe second 

adecting die second tcmihttl means. 

6. Hie system of ctehnHittttierconwriahig: 
» le^tipg d«W»88 that s««es identification 
plurality of lUinal meaes, tte ldemifi«ttion information inchdiDg dK. 
30 «dd.«sesforLchoftl«ph«aIi»yaft«nunal.»e-u.andti*po^ 

group of the ilephooe n«=dK« dud c«, be .^ssed hy eKh of dtc ph^^ 

c«a,iB«;tual shmis Of die oper.li« Of each of d» pl^ 
operator of die n««i.« database «Kl«te price h«»«cdtousing«^ 
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ami the loafc l4.ina«Pa «rv«r means »d for temd^ 

7. Ai^JmfbrcOTiioUniganlnteniettdepboQBc^^ 
S firrttoniialnieaiisferiHovidiiigaiekTiiooeUi^ 
««Dd teLinrf ™ to piwidfalg a 
ft*i»«inal-ib«iiB«iai»ed<br««^ 
WW. Ite seoopdiimninal >-d he «^ 
voM» teM>ony W over the Internet <Biert^ 

toscd o» iafin^tion smt fiom the fir* ta^ 



atckeeper OKai^ to the aufaeaticatioa I 



route faU-iioii oiains fer sekctiiig an accepttMe sooond temfaal 
fo^wanimg the ilP addn« <rf the sec««l ten«^ 



IS istBincin 

tootor ^ ft»r movkUiig the gstekecpcr means with the IP add«« of the «ute 

ttnnmatkm meats; and . . 

ptfdceetjer mow to e*tabUahfl« a oam«^ 

locator laeans. : 
20 8. Tte^ystemofdMinTtottiercoiiqirisii^ 

aaihmtlUon wtMB to vori^ that the iiAfa^ 

t«ed on hitoij«rtk« 3cat fiam the fi«t tmnin»l 

gptrirrt permeaiMtD the tujAeaticatioD means. 

9. the iytfem of dafan 7 toUmooiiVfning: 
25 collecti^ineamtogBneratfagCDR'sielrtBdWtol^^ 

10 AiiielfaoiltooootioUinglnwiirttetepliciP^ 

tt,,«4teg <teBtiii»tion trieplioi* 

I 

a loutetrainatimseiirtfonm the Internet; 

ioputtfai^ the destination telephone number Infonnaticn into a route policy piogiam 
30 assodatedwitti the route tErmmatioiiswver, 

u«ne ]« destination triephone ournber 

select a call tdjiniDdiing temuDal; and 

ttansmUng sen« identifkalkm intom^ 
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